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compartments without eliciting an immune response. Finally, such treatment must be
feasible from the patient's perspective; a bonus would be the ability to reverse damage
that had previously occurred.
Reports in this volume address each ofthese constraints, attempting to transfer the
most recent advances in cell biology to clinical medicine. As one example, the
problem of targeting the enzymes to their required sites includes such approaches as
the use of liposomes and erythrocyte ghosts for packaging, carbohydrate modifica-
tion to address enzymes to specific cellular receptors, and alterations in the recipient's
blood-brain barrier and immune system to facilitate delivery.
Particularly encouraging are reports of cellular transplants, notablyfibroblasts, to
produce continuous supplies of the missing proteins, while also exhibiting some
physiologic feedback control. Repeated mention is made of the possible boon
provided by genetic engineering for the production of macro quantities of pure
enzymes, and perhaps even for the direct replacement of the defective genes. Several
therapeutic approaches not involving replacement of the deficient enzyme are
described as well. These include cofactor supplementation, dietary modifications,
hormone therapy, and plasmapheresis.
It should be pointed out that most of the clinical trials reported were of a
preliminary nature, often involving only a few cases; the results were frequently
negative or equivocal at best. As such, strictly speaking, this volume is of relatively
minor value to the clinician, aside from its inherent interest. However, as a guide to
the future course of therapy in this field, the book is quite comprehensive; more
important, as a source ofexceptionally creative approaches to bridgingtheforefront
of basic science and that of clinical medicine, this book's value extends well beyond
the therapy of genetic diseases. Participants in the symposium ranged from protein
chemists to transplant surgeons, and the influence of all of these workers gives this
volume its broad approach.
Returning to the question of publishing symposia as separate volumes, almost all
of the articles presented would be able to stand alone; yet arranged in this coherent
unit, they represent a creative, dynamic model of scientific collaboration.
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Conventional biochemical techniques have provided much of our present knowl-
edge about the enzymatic makeup of most tissues. With increasing technical
advances in tissue and cell fractionation, such studies have been used to examine
component cells and organelles. These analyses have offered a great deal of
information on the biological activities ofawide range ofmaterials, yet they have not
been able to contribute much to our understanding of biological and chemical
differences between cells in organized tissue structures.
One method employed to investigate biological activities in heterogeneous tissue is
microdissection, in which small pieces of tissue or individual cells are isolated and
then analyzed chemically. A second, more widely used approach, microscopic
histochemistry and cytochemistry, is the topic of the present symposium.
This discipline is concerned with developing visualization methods (including
optical absorbence, fluorescence, and electron scatter techniques) such that an object
can be observed and measured while revealing its relation to associated structures.The three major experimental objectives are that the stain be specific for the desired
activity, that it maintain the in situ topological organization, and that the staining
intensity be proportional to the activity being studied. Because of these considera-
tions, histochemistry has until recently remained largely a qualitative discipline, in
contrast to biochemistry, with its emphasis on measurement. One further drawback
has been the inability to measure accurately the end product of histochemical
reactions. Major advances in recent years have done much to alleviate this problem.
Nevertheless, histochemistry remains split as a partly qualitative and partly quanti-
tative field. Each provides information that standard biochemicaltechniques cannot,
yet it is clear that making these techniques rigorously quantitative is the aim of the
field.
The Ciba Foundation Symposium Trends in Enzyme Histochemistry and Cyto-
chemistry is by no means a casual book. It is not a reference book for tissuestaining
nor is it a techniques manual. Rather, it takes a very serious look at methods
employed in histochemistry with a great emphasis on assuring validity. As histochem-
ical techniques are now widely used in cytological studies, it is essential that many of
the considerations presented in this volume be kept in mind.
A wide range of topics are discussed in the symposium. Initially, criteria for the
validation of quantitative and qualitative techniques are considered. The next topic is
the development of procedures which measure activity with minimum interference,
including immunocytochemical, gel film, and semipermeable membrane techniques;
an excellent discussion oftissue stabilizers is also presented. Methods forquantitative
analysis of single cultured cells, with a chapter on microdensitometry, follow,clearly
indicating the technical sophistication of the field. The final third of the volume
contains articles on some theoretical considerations, including the use of matrix
chemistry as a model for cytochemical reactions and the choice and interpretation of
reference enzymes as indices of complex metabolic processes.
Although it is clear that under proper conditions histochemistry can provide a
great deal of information complementary to biochemical data, there are still other,
not strictly technical, drawbacks. The reaction product from a cytochemical stain
must be assessed by human observers. Such analysis is subject to difficulties in
quantitative reproducibility as well as wide inter-observer variation in the often
tedious task of observing numerous samples. Several automated methods, including
flow techniques, are repeatedly mentioned in the volume. The final paper, by J.S.
Ploem, describes an extremely elegant system for rapid automated scanning of
histological slides. One example presented is the use ofthis television analysis system
for examining cervical smears. A program was written to analyze cells by contrast
and shape, and any object found abnormal by these two criteria is stored, and can
later be displayed on a monitor for human observation. A similar technique is also
used for automated karyotype analysis. Although we are far from designing machines
with the pattern-recognition ability of humans, such advances have tremendously
increased the objectivity and speed in cytochemical studies.
The volume contains extensive references to the original articles for all of the
techniques described, as well as interesting discussions following each paper. The
topic of this extremely informative book is rather specialized, but, for workers using
histochemical techniques or those required to evaluate the results, the ideas presented
are of essential consideration.
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